The dihydrolipoamide S-acetyltransferase subunit of the mitochondrial pyruvate dehydrogenase complex from maize contains a single lipoyl domain.
The dihydrolipoamide S-acetyltransferase (E2) subunit of the maize mitochondrial pyruvate dehydrogenase complex (PDC) was postulated to contain a single lipoyl domain based upon molecular mass and N-terminal protein sequence (Thelen, J. J., Miernyk, J. A., and Randall, D. D. (1998) Plant Physiol. 116, 1443-1450). This sequence was used to identify a cDNA from a maize expressed sequence tag data base. The deduced amino acid sequence of the full-length cDNA was greater than 30% identical to other E2s and contained a single lipoyl domain. Mature maize E2 was expressed in Escherichia coli and purified to a specific activity of 191 units mg(-1). The purified recombinant protein had a native mass of approximately 2.7 MDa and assembled into a 29-nm pentagonal dodecahedron as visualized by electron microscopy. Immunoanalysis of mitochondrial proteins from various plants, using a monoclonal antibody against the maize E2, revealed 50-54-kDa cross-reacting polypeptides in all samples. A larger protein (76 kDa) was also recognized in an enriched pea mitochondrial PDC preparation, indicating two distinct E2s. The presence of a single lipoyl-domain E2 in Arabidopsis thaliana was confirmed by identifying a gene encoding a hypothetical protein with 62% amino acid identity to the maize homologue. These data suggest that all plant mitochondrial PDCs contain an E2 with a single lipoyl domain. Additionally, A. thaliana and other dicots possess a second E2, which contains two lipoyl domains and is only 33% identical at the amino acid level to the smaller isoform. The reason two distinct E2s exist in dicotyledon plants is uncertain, although the variability between these isoforms, particularly within the subunit-binding domain, suggests different roles in assembly and/or function of the plant mitochondrial PDC.